Absorption of tetraethylammonium (TEA+) by perfused lobster intestine.
The organic cation, tetraethylammonium (TEA(+)), is actively secreted by mammalian nephrons and crustacean urinary bladders by similar processes in both animal groups. These mechanisms consist of a basolateral Organic Cation Transporter (OCT family) that employs the transmembrane electrical potential as a driving force for organic cation uptake from the blood and a brush border secondary active transport process that exchanges luminal protons for TEA(+). The present study examined the nature of (14)C-TEA(+) transport across the perfused intestinal epithelium of the American lobster, Homarus americanus, to ascertain whether the gut complemented the kidneys in the clearance of these organic metabolites from the blood. Unidirectional mucosa to serosa (M to S) (14)C-TEA(+) fluxes in anterior and posterior intestine were hyperbolic functions of luminal [TEA(+)] and significantly (P<0.01) exceeded the respective serosa to mucosa (S to M) fluxes. Luminal quinine (1 mM) significantly (P<0.05) inhibited M to S flux of the organic cation, while serosal addition of the drug had no effect on S to M transfer of TEA(+). Reducing serosal pH from 7.20 to 6.02 significantly (P<0.01) stimulated M to S transfer of 0.1 mM (14)C-TEA(+), but significantly (P<0.05) lowered S to M transfer of the metabolite. Addition of 2.0 mM unlabelled serosal TEA(+) trans-stimulated the M to S flux of 0.1 mM (14)C-TEA and doubled the transfer rate of the organic cation from lumen to blood compared to its transport in the absence of TEA(+) in the bath. Results suggest that this organic cation is absorbed across lobster intestine by the combination of a brush border OCT-1-like transporter coupled with a basolateral H(+)/TEA(+) exchanger. A working model is presented for intestinal organic cation absorption in crustaceans and compared to the secretory transport model for this class of metabolites previously reported for crustacean and mammalian kidneys.